Abstract. In the context of ensuring the long-term prosperity of each country, the more and more emphasis is placed on the mutual comparison of the nation´s competitiveness in the European or global area, so every country monitors and supports the development of its global acceptability. The aim of this paper was to analyze the development of Slovakia's competitiveness through the Global Competitiveness Index (GCI) during the period 2006-2016 and to reveal the interrelationships among the GCI indicator and its individual pillars. Of the total 12 pillar scores, a statistically significant correlation with the GCI of Slovakia was confirmed in the case of 7 pillars, whereas the strongest positive relationship was proved for 1 st Pillar: Institutions. The level of Slovakia's spending on R&D belongs to one of the lowest within the EU countries. Over the years 2006-2015, the average R&D intensity fluctuated around 0.68%, whereas in 2015 it reached the value of 1.18%. The top leader in R&D expenditure per capita within the V4 countries is the Czech Republic followed by Hungary, Poland and Slovakia which in 2015 significantly increased its R&D spending to the level of 171.7 € per capita and ranked 2 nd in the V4 countries.
Introduction
Competitiveness and innovation performance represent two interrelated economic categories that reflect their synergistic effect in different areas of economic and social life [1] . Through innovation, products and services become competitive not only in the domestic but also in the global economy. Nowadays, technology and innovation activities become the main source of economic growth and competitiveness in the local as well as international business environment. This fact is becoming topical and discussed issue, especially in the developed EU countries.
International competitiveness represents one of the alternative performance economic indicators which allows monitoring of all important factors that affect not only economic performance but also many social aspects and social maturity of the country. However, despite all the definitions, in literature there is no clearly defined attitude to the issue of competitiveness as well as its measurement and the way of expression [2] .
Background in empirical studies and problems
A market economy is a competitive economy, thus competition is a crucial part of economic activity. A number of economic analyses and research experience show that the national economy development is undoubtedly dependent on the success of domestic producers and their skills to compete effectively in international markets [3] .
An inevitable part of assessing the country's economy or economic groupings is to monitor their competitiveness and growth. In general, the most common opinion is that the competitiveness is mainly based on non-tax factors such as stability of the economic environment, enforcement of rights, development of infrastructure, educational level of the population, etc. [4] .
The success and growth of each country in today's competitive environment depends not only on national policy, but also on broad public policy, the social qualities of the regions, the creativity and the talents of the country's citizens, and above all by supporting these regional factors [5] .
Over the years assessment methodologies relating to global competitiveness have been adjusted to correspond with the current globalization trends in the world economy. Relevant information about several aspects of competitiveness from the perspective of attractiveness of the country for foreign investment and doing business provide a number of reputable international institutions -World Bank (WB), World Economic Forum (WEF), International Institute for Management Development (IMD), The Heritage Foundation (HF), Eurostat and many others. These institutions assess and present internationally comparable results called "competitiveness rankings". They represent a way of multicriteria evaluation through various international aggregated indexes [6] .
Many empirical studies are concerned with analysing the global competitiveness of world economies based on the Global Competitiveness Index (GCI). Most authors focus on identifying factors that affect the overall score of the GCI indicator, whether in positive or negative way, and formulate specific solutions to improve the current state of analysed countries. Author as Chudarkova [7] examined the development of national competitiveness of the Visegrad group countries, while the Czech Republic was identified (during the analysed years) as the most competitive economy. The analysis of changes and current position in competitive rankings of this informal group of Central European countries was also performed by Ruzekova, Kastakova and Zatko [8] . However, the results were compared with other multi-criteria indexes World Competitiveness Index (WCI) and Doing Business Index (DBI). To demonstrate differences between evaluations of national competitiveness by applying various approaches, author as Necadova [9] focused on comparing the evaluation of competitiveness based on results in the Global Competitiveness Report with traditional macroeconomic indicators. Confirmation of the positive relationship between the size of EU economies and their achieved level of competitiveness measured by the GCI indicator was the subject of study Necadova [9] . Author as Balcarova [10] studied whether the differences in competitiveness among individual EU economies by using the GCI and WCI indicator decrease or not. Based on results, the convergence was confirmed only in the case of using the GCI indicator.
In recent years, the role of innovation as a tool for increasing the global competitiveness has been intensively discussed in literature. Authors Streimikiene and Fiľa and Kucera [11, 12] in their studies stated that research and development is one of the main drivers of economic growth and creation of modern knowledge based economy that guarantees the efficient use of natural resources and the reduction of negative impact on environment. The analysis of relationship and its intensity between innovation and national competitiveness of EU countries tested through econometric analyses was provided by Iosif [13] . She focused on comparison of Innovation Union Scoreboard (IUS) dimensions and their corresponding indicators in relation to the GCI indicator and assessed the effect of innovation´s determinants on the international competitiveness of countries. Identification of the usage of information and communication technology (ICT) on international competitiveness of European countries was the subject of study Zoroja [14] . The findings revealed that ICT has the highest impact on the GCI indicator and especially on Efficiency enhancers´ sub-index. As reported by Tiruneh and Hekelova [15] the economies with an advanced level of higher education, training and higher level of innovation activities tend to reach a higher level of the GCI indicator compared to countries with lower levels of education and innovation performance.
One of the most significant factors influencing the realization and development of innovation activities is undoubtedly the amount of public investment released to develop country's innovative potential. Author as Necadova [16] examined changes, common and different features in R&D expenditure in the business sector within the Czech and Slovak Republic and stressed the increasing importance of these financial resources. Authors as Chudarkova [7] discuss about the initial assumptions for starting process of supporting innovation potential and performance in the Czech and Slovak Republic. This process depends on the quality and quantity of human resources and on the intensity of R&D spending, however, these necessary conditions are not a guarantee of the growth and development of the national and regional innovation capacity of these countries.
Authors as Chudarkova [7] studied the impact of government grants for innovation activities in countries that represent a similar level of economic development -Turkey and Poland. The results confirmed the positive effect of government grants on development in innovation performance of companies in both countries. The analysis of R&D expenditure impact and development in the Central and Eastern European countries was also provided by Szarowska [17] . She found out that higher government R&D expenditure by 1% will increase country´s economic growth by 2%. Authors as Czarnitzki [18] also emphasize the importance and positive impact of government support by analyzing the effects of a specific government-sponsored commercial R&D program from various angles. Authors as Aerts and Schmidt [19] analyzed if the public R&D grants crowd out private R&D investments in Flanders and Germany. The results of empirical study disproved the hypothesis what was also confirmed by the findings of [20, 21, 22, 23, 24] identified as the most significant factors influencing the innovation performance of countries (except for R&D expenditure) also the number of researchers, number of patents issued, connection of labor market and vocational training system, internationalization of R&D activities or the degree of appropriate cluster policy implementation.
In the paper we focused on revealing the mutual influence of the individual pillars of the GCI index in Slovakia and finding the strongest and weakest pillars influencing the growth of competitiveness of Slovakia. In the next part of this article, we wanted to find out the relationship between the level of R&D expenditure in the V4 countries (Slovak Republic, Czech Republic, Hungary and Poland) and the level of competitiveness this countries.
Data and methods
The In order to achieve stated aims of our study we formulated the following research questions: The analyses were prepared on the basis of secondary data drawn from the annual Global Competitiveness Reports and GCI database completed by the World Economic Forum. In the analytical part of presented paper we compared the development of Slovakia´s position within the Visegrad group and European Union (28) based on the average scores of the GCI indicator. By correlation analysis we examined the interconnections among the scores of individual pillars and the overall GCI indicator in Slovakia but at first we focused on the development of average GCI pillar scores.
In order to process the secondary data we used the statistical programs STATISTICA and MS EXCEL. From the statistical tools there were the correlation matrix and Kendall´s test employed to determine the strength of interdependencies among the selected indicators, which Based on secondary data gathered from the Global Competitiveness Reports for the years 2006-2016, we focused on the development of Slovakia´s GCI indicator compared with its average scores reached in the Visegrad group countries and European Union (28). 
Results and discussion
The following analysis is focused on revealing the interrelationships among the overall GCI score and its individual GCI pillars within the Slovak Republic. Significant results of the correlation analysis using the Kendall´s test are shown in the next table. th Pillar: R&D Innovation, the same strong dependency (τ = 0.5138) was revealed as for the 2 nd Pillar: Infrastructure, but this dependency was confirmed as positive.
Based on previous analyzes it may be asserted that 1 st Pillar: Institutions reached the lowest average score within the evaluation of 12 pillars forming the GCI indicator whereas for this pillar was also confirmed the highest relationship with the GCI indicator. The highest average score within 12 analyzed GCI pillars was reached for 4 th Pillar: Health and primary education, but the statistically significant relationship between this pillar and the overall GCI score was not proved.
Considering the worst average values attained in the case of 12 th Pillar: R&D Innovation we focused on a more detailed analysis of mentioned pillar and its graphic development presented in the following figure. Following part of presented paper addresses the development of R&D expenditure within the Slovak Republic and European Union (28). Although there has been a slight increase of R&D expenditure (% of GDP) over the last period, the Slovak Republic is not able to achieve such results as most European countries. However, the level of innovative activity of countries cannot be judged solely in terms of R&D expenditure. It is important to set up their appropriate amount, structure and interconnection with qualified human resources, innovation strategy and business environment.
Development analysis of R&D expenditure in Slovakia
Research and development activities can be funded from public resources, private resources, resources from abroad or other resources. It is really interesting to analyze the R&D expenditure structure in terms of public financial resources and the private ones (see Figure 5) . th and 8 th Pillar. According to the revealed results of analyzing the interdependence among the R&D expenditure and individual pillars of the GCI indicator, a deeper and more detailed analysis as well as a larger range of input data is needed. This topic will be the subject of our further research studies.
Conclusions
Every year many international organizations, international research institutes or foundations compile multi-criteria evaluations of competitiveness which lead to the compilation of worldwide rankings where countries defend not only their overall position, but also position in selected areas. Those organisations with other multi-criteria evaluation systems of competitiveness provide countries a certain benchmark view on selected aspects and their position in comparison with other countries and analyse macroeconomic performance of the country. Each country follows its range of important economic aspects and features that compares with other states at the global level.
This paper presents the development analysis of Slovakia's competitiveness based on the GCI indicator over the years 2006-2016 as well as the detection of relationships among the individual pillars of the GCI indicator and its overall score. The results revealed that the development of Slovakia's GCI indicator had a decreasing trend till 2013 and in the following years a gradual increase was recorded. In 2016, Slovakia reached the overall GCI score at the value of 4.30. According to the results of average scores we can state that the highest value on average (5.92) was achieved within 4 th Pillar: Health and primary education, vice versa, the lowest average score (3.17) was recorded for 12 th Pillar: R&D Innovation. Within the 12 pillars forming the structure of the GCI indicator, the statistically significant relationship with the GCI of Slovakia was revealed in the case of 7 pillars, whereas the strongest positive relationship was confirmed for 1 st Pillar: Institutions. The negative dependency (τ = -0.5138) was detected only for 2 nd Pillar: Infrastructure. In next analyses we also focused on the development of R&D expenditure in V4 countries during the period 2006-2015 and their influence on individual GCI pillars.
While assessing the development of R&D expenditure (% of GDP of Slovakia) over the years 2006-2015, the gradual increase was recorded. The analyzed share fluctuated around 0.5% in 2006, in the following years it was almost around 0.8% and in 2015 the share of R&D expenditure increased by more than 146% compared to the first analyzed year 2006. The amount of Slovakia's R&D expenditure recorded a positive increasing trend which started in 2006 at the level of 267.65 million € and till 2015 these financial resources reached the highest value of 927.27 million €. Most R&D expenditure is secured by public financial resources (approximately 60%) and the remaining share is made up of private ones (about 35-40%). A substantial part of public resources financing R&D activities secure only basic research with no linking to the economic performance of the country. Within the V4 countries, the Czech Republic was identified as a leader in R&D expenditure per capita, followed by Hungary, Poland and Slovakia with one exception in 2015 when R&D spending in Slovakia attained 171.7 € per capita and reached 2 nd position. In conclusion we can say that we found statistically significant relationship among the 7 individual pillars of the Slovakia's GCI indicator. The statistically significant relationship among the amount of V4 countries' R&D expenditure and the score of individual pillars within the overall GCI indicator were confirmed for each V4 countries (Slovak Republic and Poland -5 pillars, Hungary -7 pillars, Czech Republic -3 pillars)
